Y INAL

LIGHTING STUDY
EEAP PROGRAM
FOR
LETTERKENNY

ARMY DEPOT

.y

tﬂ&ﬁﬁ%ﬁﬁx\

DUFIEITT
Approved tor pubkc relecesd
Dismpunen Upbraned  oF

U.S. ARMY ENGINEER DISTRICT, NORFOLK

CORPS OF ENGINEERS
NORFOLK, VIRGINIA

PFREORMED BY

0gTI021 302 A

ENTECH ENGINEERING, INC.,

READING, PENNSYLVANIA
SEPT

YOLUME 1 OF 3 JS=EE 1995




DEPARTMENT OF THE ARMY
CONSTRUCTION ENGINEERING RESEARCH LABORATORIES, CORPS OF ENGINELRS
P.0. BOX 9005
- CHAMPAIGN, ILLINOIS 61826-9005

REPLY-$0
ATTENTION OF:  TR_T Library

17 Sep 1997

Based on SOW, these Energy Studies are unclassified/unlimited.
Distribution A. Approved for public release.

Marie Wakeffeld,
Librarian’Engineering




LETTERKENNY ARMY DEPOT

ENERGY ANALYSIS
TABLE OF CONTENTS
SECTION TITLE PAGE
VOLUME 1

Introduction . ... ... ... ... . . ... i
Tableof Contents . ... ........ ... ... ... ...... ii-v

1.0 EXECUTIVE SUMMARY ... ........... 1-1 through 1-3
1.1 Project Authorization and Objectives . .......... 1-1

1.2 Synopsisof Findings . .................... 1-1

1.3 Organizationof Report . .................. 1-3
2.0 METHODOLOGY ... ... e e e e e e 2-1 through 2-25
2.1 Government Requested Data . ............... 2-1

‘ 2.2 Site Information Collection Procedures . ......... 22

2.3 LightingModel ...........ccuuueeenn... 22

2.4 Lighting Level Standards . ................. 29
2.5 ElectricModel ........... ... .. ... . ... L2

Entech Engineering, Inc.

ii




SECTION

3.0

4.0

LETTERKENNY ARMY DEPOT
ENERGY ANALYSIS

TABLE OF CONTENTS - cont’d

TITLE PAGE

2.6 EnergyValue ........... ... ... ..., 2-14
2.7 Energy Conservation Opportunities (ECOs) ... .. .. 2-14
2.7.1 Existing Condition Description . .......... 2-15

2.7.2 Proposed Condition Description .......... 2-15
2.7.3 Implementation Cost Estimate . .......... 2-15

2.7.4 Energy Savings . ................... 2-16

2.7.5 Maintenance Savings .. ............... 2-16

2.7.6 Discussion . ... ...... ... 2-17
2.7.7 Life Cycle Cost Analysis Summary ........ 2-17

2.7.8 Spreadsheet Detailing 2.7.1 through 2.7.4 .. .. 2-23

2.8 Draft Report/Client Review/Final Report ... ..... 2-25
FACILITY DESCRIPTION ............. 3-1 through 3-5
3.1 General .......... .. ... 3-1
32 Survey Areas ........... .. iienn.. 3-1
3.3 OperationSchedule . . ............cooc.... 32

BILLINGHISTORY . ... .............. 4-1 through 4-14
4.1 General ......... ... ... L. 4
42  Electricity .......... ... i 4-1
4.2.1 Incremental Cost . .................. 4-5
42.2 ElectricUsage ............cc...... 4-11

423 Monthly Demand . .................. 4-13

Entech Engineering, Inc.

iii




SECTION

5.0

6.0

7.0

8.0

LETTERKENNY ARMY DEPOT

ENERGY ANALYSIS
TABLE OF CONTENTS - cont’d
TITLE PAGE
ENERGY CALCULATIONS ............ 5-1 through 5-9
5.1 General .. ..... ... ...t 5-1
5.2 Lighting Model Summary ............. P 5-1
5.3 Electric Model Summary .................. 5-7

ENERGY CONSERVATION OPPORTUNITIES 6-1 through 6-8

6.1 General ........... . ... ..t 6-1
6.2 Recommended ECOs . .................... 6-3

6.2.1 General ......................... 6-3

6.2.2 Recommendation Evaluation ............ 6-3
6.3 Non-recommended ECOs .................. 6-8
OPERATION AND MAINTENANCE PRACTICES ». e T4
7.1 Operation and Maintenance . ................ 7-1
CONCLUSION . .........cuuinunn. .. 81 through 8-3
8.1 Synopsisof Findings . .................... 8-1
8.2 Future EnergyCosts . .................... 8-1

Entech Engineering, Inc.

iv




LETTERKENNY ARMY DEPOT
ENERGY ANALYSIS

TABLE OF CONTENTS - cont’d

SECTION TITLE

YOLUME 2
9.0 ATTACHMENTS
9.1 AJE Contract
9.2 Meeting Minutes and Monthly Reports
9.3 Electric Bills and Rate Schedule
9.4 Lighting Models

9.5 Energy Conservation Opportunities

YOLUME 3

10.0 LIGHTING SURVEY FIELD DATA

Entech Engineering, Inc.

PAGE

v




1.0 EXECUTIVE SUMMARY

1.1

1.2

Project Authorization and Objectives

This project was authorized under the general provisions of Executive
Order 12902 with specific implementation under the Army’s Energy
Engineering Analysis Program (EEAP). Entech Engineering, Inc. was
commissioned under Contract DACA01-94-D-0037, Delivery Order 0004
issued by USAED, Mobile and Administered by USAED, Norfolk
(Mlecik). The objectives of the project are to research, identify, evaluate,
and define energy saving projects that meet the Army’s criteria and lead
to energy savings at the Letterkenny Depot with respect to lighting.
Details of the authorization and objectives of this report, which delineates
our contractual arrangement with the government, may be found in

Section 9.1.

Synopsis of Findings

Entech Engineering, Inc. surveyed over 2 million square feet of lighting
in defined areas of seventy-two buildings along with the roadway and
parking lot areas. Overall, we considered over 14,000 luminaires with an
annual estimated operating cost of $330,000. Entech prepared
documentation for seventeen (17) Energy Saving Opportunities (ECOs)
complete with cost estimates and life cycle cost analysis.

Eight (8) ECO projects are recommended with a total irnplemer;tation cost
of approximately $1,000,000 and an energy savings of 7,300 mmBtu
(2,100,000 kWh). The recommended ECOs are listed in Table 1.2.1.
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Organization of Report

The report consist of three (3) volumes:

Volume 1
Section 1 Executive Summary
Section 2 Methodology
Section 3 Facility Description
Section 4 Billing History
Section 5 Energy Calculations
Section 6 Energy Conservation Opportunities
Section 7 Operation and Maintenance Practices
Section 8 Conclusion '
Volume 2
Section 9 Attachments
Volume 3
Section 10 Lighting Survey Field Data
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